





Visual	estimation	is	described	as	the	universal	method	for	assessing	blood	loss	and	diagnosing	PPH	[5],	particularly	following	vaginal	delivery	[6].	However,	 the	 inaccuracy	of	 the	method	 is	well	documented	[7].	Researchers	have
























































































































































































































Descriptive	models	are	psychological	 theories	 that	 explain	how	decisions	are	made	 in	 real-world	 settings	and	are	 therefore	useful	 for	 exploring	assessment	of,	 and	decision-making	during,	 childbirth-related	blood	 loss.	A
number	of	descriptive	models	exist,	but	dual	process	theory	is	the	dominant	model	in	decision-making	science	[40]	and	is	suitable	for	exploring	clinical	prognostic	decision-making	[41].	Dual	process	theory	describes	two	processes	of
























experienced	midwives	and	obstetricians	described	 interpreting	a	range	of	subtle	cues	 to	make	automatic,	 intuitive	decisions,	which	 they	believed	were	 informed	by	 their	past	experiences.	Many	pPsychologists	agree	 that	 intuitive
judgements	are	the	result	of	System	1	activity	in	that	they	are	automatic,	arise	effortlessly,	and	often	come	to	mind	without	immediate	justification	[44].	However,	there	are	important	differences	between	the	origins	and	operations	of
intuitive	judgements:	those	that	originate	from	specific	prior	experience	(which	are	usually	highly	skilled	and	accurate)	and	those	that	originate	from	simplifying	heuristics	(mental	shortcuts	or	‘rules	of	thumb’)	[45].	Heuristic-based
decisions	 are	 less	 accurate	 and	 are	 prone	 to	 systematic	 biases	 [44].	 Cioffi	 and	Markham	 [46]	 confirmed	 that	midwives	 used	 heuristics	 to	 simplify	 their	 decision-making	 and	 enable	 a	 rapid	 form	 of	 reasoning	 during	 antepartum

























































































































































































































minds	of	 the	health	professionals	who	witnessed	 it	 and	may	mean	 that	 it	 is	perceived	as	a	 rare	and	catastrophic	event.	Giving	salience	 to	 less	 frequently	experienced	presentations	of	blood	 loss,	 through	 training,	education	and







difficult	 to	 interpret’	 with	 the	 tool	 affecting	 individuals,	 and	 their	 work	 processes,	 in	 unpredictable	 ways.	 The	 study	 authors	 suggested	 that	 further	 research	 was	 warranted	 to	 explore	 midwifery	 decision-making,	 based	 on	 an
observation	that	decision-making	often	relied	on	intuition,	or	heuristics.	Other	studies	have	reiterated	and	supported	these	findings.	A	study	exploring	recognition	of	dying	[41]	found	that	decision-making	was	‘time-dependent,	on-going
and	iterative	and	relied	heavily	on	intuition’	(p1).	Similarly,	in	two	studies	exploring	how	vital	signs	were	used	in	practice	to	detect	deterioration	in	hospitalised	patients,	the	main	process	described	by	nurses	was	‘intuitive	knowing’,
with	vital	 signs	being	used	 to	validate	 rather	 than	 inform	 intuitive	 feelings	 [58,59].	Such	 findings	should	be	carefully	considered	when	developing,	 introducing	and	evaluating	 tools	 to	 support	clinical	decision-making	 in	practice.
Initiatives	to	support	PPH	diagnosis	should	also	draw	on	psychological	theories	of	decision-making	and	human	factors	science	to	align	strategies	with	decision-making	methods	commonly	used	in	practice.
Summary
Maternal	mortality	and	morbidity	from	PPH	is	a	persistent	and	growing	problem,	with	delays	in	recognising	and	responding	to	blood	loss	being	important	factors	in	poor	outcomes.	Training	to	address	the	delays	in	diagnosis
has	traditionally	focussed	on	volume	estimation	of	blood	loss	with	solutions,	such	as	early	warning	scores	and	quantification	methods,	based	on	normative	models.	Dual	process	theory	suggests	that	current	solutions	may	either	may	be
focusing	on	the	wrong	problem,	or	are	at	odds	with	how	decision-making	in	the	real-world	of	clinical	practice	actually	occurs.	Health	professionals	appear	to	use	mainly	System	1intuitive,	automatic	processing,	to	assess	blood	loss,
with	System	2,	methodical,	deliberate,	analytical	reasoning,	often	used	once	a	PPH	diagnosis	has	been	made.	As	the	prominent	method	of	decision-making	may	relyrelies	on	a	mental	database	of	blood	loss	patterns,	staff	should	be
supported	to	expand	their	mental	database	to	reduce	the	use	of	error-prone	heuristics.	However,	any	solutions	should	be	evidence-based	and	developed	in	conjunction	with	psychologists;	replicating	methods	used	by	NDM	researchers
who	have	informed	and	developed	the	field	of	human	factors.	The	findings	of	this	review	should	be	considered	alongside	current	efforts	to	address	the	issues	associated	with	blood	loss	assessment	to	address	the	ever	increasing	tide	of
delayed	and	missed	diagnosis	of	PPH.
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Highlights
• Evidence	to	recommend	specific	blood	loss	assessment	methods	for	practice	is	lacking.
• PPH	recognition	is	assumed	to	be	a	linear	process,	with	volume	as	the	lead	component.
• Studies	suggest	that	automatic,	intuitive	decision-making	is	the	primary	method	for	assessing	blood	loss	and	that	skilled,	intuitive	decision-making	develops	from	knowledge,	experience	and	feedback.
• Solutions	should	be	designed	along	with	psychologists	and	human	factor	experts.
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